PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08~2641 90 

(43)Date of publication of application : 11.10.1996 



(51)Int.CI. 



H01M 4/88 

H01M 4/86 

H01M 8/02 

H01M 8/10 



(21) Application number : 08-001981 

(22) Date of filing : 10.01.1996 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor : FUKUOKA HIROKO 

UCHIDA MAKOTO 
EDA NOBUO 



(30)Priority 

Priority number : 07 10579 
07 10580 



Priority date : 26.01.1995 
26.01.1995 



Priority country : JP 
JP 




(54) MANUFACTURE OF SOLID HIGH POLYMER TYPE FUEL CELL 

(57)Abstract: 

PURPOSE: To accomplish the uniform adhesion of a 
solid high polymer electrolyte to a catalyst so as to 
increase a reaction area in an electrode in a solid 
high polymer type fuel cell. 

CONSTITUTION: A manufacturing method for a solid 
high polymer type fuel cell consists of a process in 
which a dispersion liquid is obtained by dispersing 
carbon fine powder 1 3 carrying a precious metal 
catalyst in an organic solvent, a process in which 
solid electrolyte colloid is obtained by mixing the 
dispersion liquid with solid high polymer electrolyte 5 
alcohol solution 14 and a mixture liquid is obtained by 
adsorbing the colloid on the carbon powder, a 
process in which an electrode is produced by 
applying the mixture liquid on one side of a gas 
diffusion layer, and a process in which the electrode 
is pressed and integrated on at least one side of a 
solid high polymer electrolyte film. For the organic 
solvent, a substance which is provided with a polar 
group other than a hydroxyl group and is 1-8 in the number of carbons in a carbon chain 
combined with the polar group, or a substance or a mixture with a dielectric constant of 3- 
10 is used. 
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n-ifK:7^;i/ (CH3COOCH2 (CH2) 2C 

H3) . mmmz) x-m^^tzmm.m7 . ^s(Dmm.m 
i^iibTT^h^t h-D7^> (c^HjO) . mmm 

3) T-fflv^fc^mif 9. 7 7®«#?g!Sti:btp<5^;UT 
^.'U'irhy (CH3CO (CHz) 4CH3) i:it{c^«^ 
3. 4 4®W^^J^i: bTrDt;;^ >^ (C2H5COO 
H) <&ffll.v, ^niiliiJi (JiaE^Jl) i:|Bia®XfIi: 
bs m*A. B, Ci:t*){cmi6F*#Sbfcc 

[0 0 5 5] ±.%-s,nmm-r:{tmmm 3 ~ i o ®«is^^5 
^A^-en-etii 0. 34. 37. 7. 42. 5®n-3^ 

S»^m»K©:»-tiCTa5:^irab>t®^{C{i3D>f h-ttS 
fiKb**>ofc, 

[0 0 5 6] Sfc, SIS*3JilT®««l^«. 0iJ^li8l 

m^A^-€ti-em. 89. 2. 28. 2. 38. 2. 2 

7x 2. 0 2®n--^+1^->. -^V-b'V. h^/l/J^V. p 

^ibnbfe»^»ctt, @«iiiE^?«fi?|f*sfi6®i5tlS<£^ 
b. Sr&®^^!Rf^4*5«^:^i:•^t)tB-fr**^■^f^. 
[0 0 5 7] ^43. iim^(iss}cj;^T^ft-rs. b 

feifts-^T. *«raT-lSl»3Sdfitt-K®ffiSg. 
>;'i'«Jc8B«$*x-rv>SJ:9t:^SfliJWt:2 0-2 5-C® 

[0 0 5 8] (HBBfi?!! 7 ) ±13®^ 1 ®Xg®^tScm® 
gaSt:t5l^Tx ^?)t:PTFE42 5~7 0fig%?ssin 

b-ca7k®sbfe^^«&*2 5 g^isjjnbfeffijtt. (n 

JEe»Jl) i:|u|«oxgi:b, mm A' *<tSbfc, 
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[0 0 5 9] mmm8) m2<DJimtzisi^x^mmm 
[0 0 6 0] mmm 9) mi ®xs©^ft^«©si^tc 

*JOT. ^^>iCPTFE^2 5-7 0Sa%^^SDLT}8 

.8) tmm(Dx.mtLtz, m^mmmm^ik(D^tia:^m 
■ it. mi (a) ~ (c) fc:5^■r3f^jscD*»{c-Q^^•r^fe 

t=fL, ■itl^nmW.mG' a. C b, C cSrftfilcU 

to 

[0 0 6 1] (itmm 1 ) 'i«*®ttjEic J: s 

[0 0 6 2] a^M^,^ 10-25 fiM%fif^$ 

■a-fcR^^ls9*5:. PTFE*2 5-7 0«a%^il]D-r 

[0 0 6 3] :i(DmmmmM^mmi. 7^ymmmt:m 

SitX'2 0-6 0%iS/jDLfe*-^>'^->'^±tCife?p 
L. 3 4 0-3 8 O-COSat 5-2 0 k g/cm2ffl 

z:hx-^^y hruT^Lx^m^imutzo 
[00 6 4] z(Dmm-^o:>mf^m^^mmm(Dmmt. 

■Y V7'Dlf;u7';U3— ;i/2ml^fc!3Naf i on?g^ 
0. 0 5-1. 5 gS:ii^Lt-^?S^*-4^>^-/^<BiJ 

±©*lte«»Jl-9l5J:Va:«(0iJ®S?tfeA~G. A' . 
G' a~ct5<}:DfX^ffl^^T. 0 8 tlS'x Ufci^S^mrlfe© 

m^'t)vt:if^[^. ztiib^m^^xmm^n-zytzo 

[00 6 5] El 8 tJV^T. 1 0 «ia«:«^?m»MIR 
±f3©SlJSte0!IStFlt«!i««T-ttH«;il5:»-^m»H 
1^1 0{C{±*ffl7=i #>«»!© "Nafionll? 
M" ^ffll-ifeo 0*1 6^'J;W1 nt^ti^tinmRv 
iE^SrS^f. @ft;^:9-?m»!e©gSSnS{i. mmti)^ 
M-fmmmmMtz*) 1 . Omg/ cm^ tVtzifi. O. 

1-3. Omg•/cm^©«6H■t{iRI^©!RfttA5^f 

ST-O. 5mg:/cm2i:Lfco C©#«m©A8iiU 

9 o-c©gj9[TlraSL&**?!3;5^«. SfciE«ifi!ltc 

(±8 0-C©SJST-SnSbfe^^:^-;:<S-€n-e*l-b;i/©X 

[0 0 6 6] El 9 t:. *^l8©llifi«fiJ 1 - 5 tiJiXf 7 - 
9 i:ltK0!l©m?a©SE-««t#tt4€n€'n^^L*:. 

*^B^©m?ifeA-G. A' . G* a-G' c {±, mmm 

S2 0 OmA/cm2tc*5VNT. ^tl-^nmrlfemE 0 . 
77V. 0. 73V. 0. 70V. 0. 6 9V. 0. 6 
8V. 0, 77V. 0. 78V, 0. 7 8V. 0. 78 
V, 0. 7 8 V*^=^Lfe. 

[0 0 6 7] tie*^JCj;5Jt«£«»J©m?l6X(±. m 



Baa5S2 0 OmA/cmZiCtJV-T. m?aSffiO. 62 
Vi^.Ltzo 

[0 0 6 8] ±53=&m?tfe©^®iiC^©igsi t) . mmm 

1 - 5 Si;^ 7 © J: -5 ic -E- tl^n® 1Sa«© c^T- W3*^c K 
^glSS:*■^#^igjS^^ffll^fcJj:^^^g©x^i-c•^t^Ufcm 
?fe{±. l^■r^^t)^^f*©«?lbXJ;^)^)!i5.^^i|t^4*^^■r^i: 

[0 0 6 9] Sit. :*:^5EW©Sjt6A. A' . G. G' 
a. G' hH^UG' c©iS}n;tfliE^©8 5 0mViC*5 
{tS«»£Sa<i^ix-etl3 OmA/cm2. 2 9mA/ 
c m^. 4 5mA/'cm^ 45inA/cm^ 40 mA 
/cin2tjJ;rf4 ImA/cm^t-fe ■=.*:. ffiiJtMlE^© 
8 5 OmVCt5i:^smaSffiJKttE]5&ii«©^«i:*5C 
i:*»e>. mma' a. G' btJJ^VG' cttSMAiJJ: 

zfA' tit^vxRjsmmt^mtaLtzti'^x.Zo znit 
mmm.n^mmMt:^mmmiZ'»WL^-^tzmizmt!^Ltji 

tmt^&tmm^^ izmmi^. 3 d ^ k tm^m. ltzTz 
ibtmx^ti^o ^tzmmc aiti±.mLxm.mG' h 

zk ® a L 1 1. IS « -r -s » h % X ^ 5 o 

[0 0 7 0] ^e>lC. 1 0 0 0mA/cm2tc:*5lt5m 

?teAiDJ;U^A' ©mftfemffiti-en^'nO . 3 7Vi3J:yt 
0. 5 8 VT-$)S©{Cjtt b. m^ifeG. G* a. G' b*5 
JiU.G' c©m?fea:£E(±0. 5V. 0. 6 3 V. 0. 6 
2V*5J;VO. 6 3 Vi:ig<ftofc. c:tittfflf*;iSS^^ 
m^K©7';i/3-;i/vg^fe4jSTL-r?iiD-rsi:. 

[0 0 7 1] 01 OtC. *^«i©SIJE»l 6*5*^7 ©J; 

5f3iim^*53-l 0©«^^^<£«l^fef^«i5iJ. i5j; 

o'j±i(fi»j©mm©ma-mgK#tt*^ix^tL5^NLfc. tz 

fc-L. Sift FJil^1.©mffett|liE0!| 1-3 *5j:ir7 iilSlU 

mizj:?>mmA. b. c. f. a' i*. mcftSJ82oo 

mA/cm^tC^jH^T. -eix-eniMfeSffi 0 . 7 7 V. 
0. 73V. 0. 70V. 0. 67V. 0. 78V*j3^ 
bfc. 

[0 0 7 2] '^^miz^?,ttmm(Dmmxit. m. 
0 omA/cmHzii\,^x. mmmmo . 62 

[0 0 7 3] ss«!!©^®sc8i©iK^ J: o . mmm 6 s 

t;f7©j:3i-^m*7b53-i o©*^^^i^fflv^fe*^ 
mojimx-imvtzmmit. i^ttitttmmomx&x^ 
*)i)m\>^<i^&i^s-rztifit)ifi^tzo ifc. ±fBiim* 
©SBH© 0 *>'^iz.mmm s - s ©w^jgj^tis&nAS;*^* 
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[0 0 7 4] jji±®j:^{c, ^mm<Dmm:^mzj:?>m 
[0 0 7 5] sfe. m?aA' ity-jmmmx-mTiii&m l 

[ 0 0 7 6 ] fcjt: L. 7 ^ymmmt^ 2 5 fiS%*^T-« 



« «& S i« t» (O 

ilSi ill a- y \IL A % 



[0 0 7 9] (SI) iCJtTkSHS L 

%(Dmmzi-^x. Mmm<om^ifii^^<tii^xi^?>z 
[0 0 8 0] &m.mmmmm.x0mmis,TmitA.t:^ 

Tkffla L fcK#i|»*©}SibD t J; -3 T a;^scD;l^^^liiiiJ)^-r 
XjS3iitg7{)S(Dl±b. 1 0 0 OmA/cm2j-:Jl±®iS«ffi 
tt^^)ia*c7)^Sn^6S6 OaS%]il±T-{±PTFE{C 

ti^o Ltzt^^x, 7 ymmm^mijaLxm^mmLTz 
[0 0 8 1 ] E 1 2 iz:^f&m(Dmmm8i5i.vmmm9 

®mmG*5<J:lfG' a©5 OmA/cm^i: 1 0 0 Om 
A/cm2{Ci5JtS. m:i^!ll!M[^tz^mmM<DmuSt 
S£E©H^4S^Lfeo 

[0 0 8 2] 01 1 tmmizrmit'»m^mmm.x-$>^ 

5 0 mA/c m^HiSlt smE{±S7ki!!lS Ufc^^lS* 

(D^mmtfi. 5 oms.%&.±x"^'i'&Tt^ifimti\ci,Si 

tA^t^WLii-ty^tz, 1 0 0 OmA/cmZT-ttJSzk 

^mmmm^<Dmi]aiz{^^xmmi)^±^Ltzifis eom 
(Dmiiac^-:>x&^mmi^m.T?>:it^<i}7.^^'> 



10 0 7 7] El lt:*«6?a©S^JS0tJ143<kt^7®S?te 

(Dmm.^&5 OmA/cm^i: 1 0 0 0mA/cm2{cfc 
itSPTFEiC«toT ^TKSaa b fei^^*9*©}§j!jD^ 
Sfffflg|^<£^vLfc. jSttfb^5-@3tia^J*-r-*.2> 5 Om 

i:'^#b^c*^ofeo 1 0 0 OmA/cm2T-«^7jc5!ia 
j^^*9*©JiljniCi:*)!&:-3TSff*5±#Lfe*^ 6 0S 

[0 0 7 8] 
[SI] 



e>(c. m:^mm^mm^(Dmmmifi6omR%i:i.±x-it 

mmm l t5J:t|f 7®:®^i:lR|^©sat: J: Di^ttAsffiT 

T L feK^»5^©^SP^ i:mEE©Bl^tt^?i6 

G' ai:|llti©3S)IIAs^#e>i^fc. 
[0 0 8 3] (*JEfifl 1 0 ) ±13© (IISB® ffJ^ 2 ) t 
*5ttS^ l®XgT-(i. Iim*5 . 0 l®*«§^i:b 
Xn-mm:^^')l^ (CHjCOOCHz (CH2) 2C 

Hj) tmii.m^^mmmii\^xi¥:mT)u\' >) -y^ • ^ 

^*;i'tt«!®SgSa« ••5%Naf i on^^ft" 

Naf i onift:9-?l g-{cML-Cn-Sf^:7^;u6 

[0 0 8 4] »2®Xgfz*5V'>Tv ±§B®:3D'f b'tt^ 

S!C?Stca^&tM5: 10-2 5 SS%fi^#$■^■fejK^^» 

jgRBfC^YbLfc. C®H«^ig^9-^^m«K®®«L/fe)^|g 

m^m±-^mm^^WL^^m^^xm^^-^^t. mm^ 

h t * ^ o 
[0 0 8 5] ^3®xg-e, ^:®^— h^agitT-? 

«)2 0~6 0%©7>;/^^J3g*^ijnLfc («) ^b^© 
*-:;}t>^->'^Sffi±t^SLfco ^2©Xg-effl1t4^ 
»t««As*-5P>'<-^^rtaii'N©Mj««*«?®eA4l» 

mm<D?)^ifi^m.^m^tix. smmmizmmmom 

mt^-ssmtta^fzo 

[0 0 8 6] ^4®XgT-7|ea7^^#>ttS0eifiS^N 
a f i o nM®H® fc:±IBSffi4 1 2 0 ~ 2 0 0 "COS 
JR. 5-1 0 OVie/cm^OS.tJ^Mx.Xt^'y 



0 t0'20 3 O 40 50 HO 



H 23 24 33 '14 52 K4 
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[0 0 8 7] m iCDXfitCiJOT. ^m'^mtLXn- 
2) fc:5^x1-ftH4ffli>feJLm<iS?lfeHi:lB|«|©xSt L 



[0 0 8 8] 
[«2] 







7 -yM&mi^ilB 








5 . 0 J 








7 . 5 8 








a . 7 7 




tS ilk J • 




3 . 4 4 


f5?6 K 


f6 ?tk K • 



[0 0 8 9] y^mmmr-itmmm 3 ~ i o oDi^Migst® 

0. 3 4. 3 7. 7. 4 2. 5 ffin -iJfi^^ > 

[0 0 9 0] sfc. mm.^ziik-T(ommmm. m^^tm 

1 . 89. 2. 28. 2. 3 8. 2. 2 

7. 2. 0 2®n-^=Srit>. ^>Hf>. h;i/ji>. p 
- -> >. F > ^ t @f$^^? S^S(D';>tifS* 



[0 0 9 1] ^m*ttSS{3J;-p-r^fb-rSo u 

•;'^^C|3«$nTl/>.5J:o{CMIiJfl>J{C2 0~2 5*C® 

[0 0 9 2] (SIMWIl 1) ^l®Xg(Ct5^^T«^i« 
^i;bT*SS«l Offflv^fen-ifK::/^;!' (CH3C 
OOCH2 (CH2) zCHj. xX7^;i/?g) tftxT 
3) ic^^^-rtlK4^^^feiU^i^±a:^lfeHi:|5)afflxgi: L 

«i€n^ns^lte89| 1 0 PI i:mT-feSo 
[0 0 9 3] 
(«3] 



'Tr «i 


7 -y « a ^ Zffl 


AS U 


ft 0 




fi - fft Btt :/ ^ 




«?& Y 


X — 7- ^1/ as 




igf& 1 


fSit^ 1 ' 






ffe J 




7 ^ 


11 - r ^ ^ 7 5 V 






* ;^ > « 8S 









[0 0 9 4] i^mmm-(i\,±:s^7.=T-)\^m(D^mmiSii:. u-r 

ffl)^^gSi8W±©:n^7^;U^j^. fi*'J;tiir ^ U 71/^ 2 - 

«^ic{±. @tt;ii6^^ti»iiA«efe©a:ie*4c> ^2 

xgT-©K|gl3*'N«piR«©*a-tt*s{aT 

[0 0 9 5] S fc. cc-7^;u«©#^Siii: lTt^ h 7 
t KP7 7>^fl§lxfc*5. gfaE©|5^g|©«vxt:J;»)3 

n-C H«^i!(J«©:&^ttB*^^ftL. ISifSlc^^rs 
^^^©^^a2«T©:ii-x;i'»«^. «»l^{Si;a::^;L' 
ji-7^;i/tcHtt:^^^^m«¥K©^tSC*fi*i8ftD bfe:^^{C 

[0 0 9 61 ^ 6 tC. «ittS{;ie^^5^|gffl©^Sg» 



6 Jii±©j^— 

?s»Ri)safe©i*^4^i:. m«l©^fii!^^4*5{ai:^ 

[0 0 9 7] Sfe. '^b>i®ffl«^}g^i:LT^5=-;i/T 

[0 0 9 8] $ 5,ic. m^&\zt^'^r^^mm(om.fm. 

ii5^^®»«#6fe©«:ie4^ii. mfi!!©^eiit<i*5{i 
[0 0 9 9] Sfc. T=.>m(D:^mmmiiLxn-y^ 



1$M¥ 8-264190 



[0 10 0] sfe. ti)\^-!n>mm(D^mmmtLxn- 

[0 10 1] Sfc. flilO^SI^JKiiLTT^l/n-^i/jgtJ 

[0 10 2] Sfc. fiBttS$:^ffeAd:V^W«^§«s fi»J;i{S 
'^^•ti->, h;uji>> vi'U'vi^i^-v, ^> 

[01031 (Jtit^j 2 ) m^mmmmt^mcDm^^^ 

» s «) tc it Tkiaaj^^n^* * ^ijD L 5fe *^ c fc fife{± . 

(*ai«?iJ10) hlR)»©7^?i-t-lltt;S5^^)Ki:g^Ur 
mjiY^ffSbfco $e.{C (^2) i3J;Uf (a3) tC5'^ 

I' , J' , K' *5<ttrL' ^{tSJUfco 

[0 10 41 (it«t«3) t!6*©tt'*{Cj;S@#:^^^^ 
S««*4m?l!l©S<>g*a©-0!l*S^s^o 

[0 10 51 sr. a^^^l 0-2 5MS%fi}%$ 
PTFE^2 5~7 0Sfi%^An-r 

[0 10 6] :i<Dmmmmm^m^i:. y^mmm^m 

SttiT- 2 0 ~ 6 0 %SSn Lfc*-;}f>'<^->'^±{Ct!c?& 
3 4 0~3 8 O-CCSSi: 5~2 0kff/cm2© 



[0 10 7] ;i©^®'\o@#;ig^^^»K©jSi!in{i. 

>f vrDtf;i/7';i/n-;U2ml^fc»)Naf i on?g^ft 
0. 0 5~1. 5 g*?i-a-btS^**-4f>-^-M{H!) 

0) tmm<D:^mr'mi*^i^^Tmtm^Lxmmxii¥ 
[0 10 81 i-:i±<DmmmRvitmm(om.mii'-h, 

H' ~L'. . X*3cfctJfY^m^^■t. E 8 {C^^x bfeffis^m 

[0 1 0 91 08(CiDV>T:. 1 0lia{*:i*^?a»M)K 

mi 0{c(±*a7^i4?>tt®© "Naf ion 1 1 7 
^fflofco Stf 1 etJiu^i 7tt^ix^tL^fii;Rrr 

Mfm.mmm^tz') 1. omg/cm^iLLtzt^. o. 
i~3. ome/cm^(Dmmx-itmm(o<f^{tifin^ti 
tzo ^fz. &^(Dmm&it. i5iD<segM«afc!)ffli[ 

mx-O. Smg/cm^hLfe. C©#€?fe©*MJ 
iC. 6 0-COfiST-SDSLfe7kM:</;^*. SfelEfiHI'JtC 
lie 0*C©SJ8T-J]DSLfcil^5!f;^4*lx^n-b;i'®A 

□ *^ □ {cip| ft T u X jSfmis^ * ^T ^ o 
[01 1 0 1 ^13 iz:^^BM0mmm i oisjiv^itecm 
commn, x}ij^xfY<Dmm-ms.^{i^^^Ltzo s»s 

SBJS5 0mA/cm2l5J:tF9 0 0 mA/c m^iztJVNT 

0 0mA/cIn2{C^3V^T. *^B^®5IMi0y©aTtfeH{i 
m?temffi0. 3 7Vt:^.[^tzo ~13. It©c0fj 2 ® jSyJcSa 
S^IS*95»5?£^ttlLS:*>ofc«mY{iS«Sse« 1 1 0 0 
mA/cmZt^5^^T^ m?fem£E 0 . 0 9V?:5^bfeo 
$feJt^«»J3®amXT-(iSiSaa[l lOOmA/cm 

[0 111] («4) tC:*:#Bfl9®SIS6fi»Jl Oh 1 1©« 
mi, J. K*Jj;VNi:Jt«cffiJ2©m?ftI' , J' , K 
i5J:i;fN' ©5 OmA/cmZ*JJit;f9 0 OmA/cm^ 
t *J tt S S ffeS ffi 4 ^ b fc , 

10 112] 

[«4] 
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5 0 m A / c m ' 
IZ a \i ^nt^^ jK 


9 0UrDA/cm* 

iz ^ a 6 fgm^iJi 




0 . 8 0 V 


a. 3 5V 


mm J 


0. 7 8V 


0 . 3 2V 


«r6 1. 


0. 7 4V 


0 . 2 8V 




0. 7 7V 


0 . 3 0V 


f3}6 1 ' 


0. 8 0 V 


0 . 2 2V 


fft Kb J * 


0. 7 8 5V 


0 . 15V 


mmh' 


U. 7 5V 


0 . U 8 V 


^ ^ K * 


U . 7 8V 


0 . 1 0 V 



[0 113] 5 0mA/ cm'^lZii\.^XiitaMmmm 

llSmommz^^mt-^lt^^tltit'-otztK 9 O OmA 

i±9 0 OmA/cm^^ci5^^-ctl^fcm*s^RIlg■r•feo 

fZo 

[0 114] ±m^mm.(D^mm%k(Df^^j:>)^^m(D 

[0 115] W±cDJ;d(c. *fgB^cD^ji:*?£JcJ;5m 

[0 116] tt:«tfi»l2©ffi*Ma^^)|»5S*^ 
@ {3 0 2 (Cg^x L fe o ;^ ® #t«&K*5fl5fiK$ 

[ 0 1 1 7 ] jo. 7 '^mmmt^ 2 5 fis%*ss-r-(±M 

[0118] H 1 4 C*#6W®SISfi09 1 0 ®mmH®^ 
S«5tSjS *5 It S JSTk^fflSl^^iS*® ^Un^ itmffi® H 

m^^^Lfzo 

[0 119] rimt^m^mmts.x-$>?> 5 omA/cm 

"tCtSltSmEttx ^ilDS5 0%*T-^{b*s*<. 5 0 
%T-iaTbfco tiloT. 5 0%*«T-«M^S®}a7jcj!Q.a 
K ^ J»* C J: S ffia tt ^ D * ^ i: % i ^ S o 



[0 12 0] mmmmmmizii\,\xm7i<immmmmM<D 

«jg«4*5^^e>n. 1 1 0 OmA/cm^T-ti 1 0 %W± 

[0121] n 1 4 tc(i. m7mmmmnii^^o:)mmm 

[0 12 2] *^B^®ilSS^JT-li. fgm^^JS^^t:® 
SEffiT h ^ t-m ^ n^fc v. C A' 6 , Jg7K5!La L 

iiiJD-r -5 C i: t i o T P T F E t J; a e 
j«®«[a> •r'&:te*.S;S®«®«bl,>«'>tt5?*^^n5&:A^ 

#LT(,^5c:i:A»6 fltj&sgffjfi£®2am(± 

iiPJ t S i: P T F E tc J; S a^MSE® h mejii?^^ 
®tiADfct:Jit). **^fi^*&SSJf^fie®39;ll^fIt>?^L-T# 

itifi&rt^tmt^n^o {.tzifi^x. y^^mmm^ 
mtsai.xm7kmmvtzmmmMit. n^^mmm^tsnL 
tzmm^^mcDmmmmizMi^x i ofis%w±5 oaa 

[0 12 3] $.tz. ±tB^n^ti(D:^mmm<D^ms. 

[0 12 4] tjiis. :3^7.7')um<D^mmm<DitmmtL 
lyt^-o^mm 1 ~ 7 ®^^fi4«-r J: 

BfK'fv:/^;!/. m^^>^)K mm^v^>^ 
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[0 12 5] x-7^;HS©«1«jgjiCD«;S0iJi:L 

[0 12 6] $e.{c. h>«©W1i^M©ft«0"Ji:L 
T^f=-;ur5.;i/';r h>*ffli,>fcAs, ^^ntc-^hvS* 
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